Notes
Caesalpinia pulcherrima SWARTZ is a Leguminous, perennial large shrub or small tree found throughout India. It has several medicinal properties, used in the treatment of ulcer, asthma, fever, tumors, and skin diseases.
2) Previous studies on this plant led to the isolation of several diterpenoids, [3] [4] [5] [6] peltogynoids, 7) flavonoids, 7, 8) chalcones, 8) and homoisoflavonoids. [7] [8] [9] [10] [11] [12] [13] In continuation of our search for new plant metabolites [14] [15] [16] [17] we carried out the chemical investigation on the chloroform-methanol (1 : 1) extract of the fresh collection of the aerial parts of C. pulcherrima. The crude extract was subjected to column chromatography over silica gel using hexane/ethyl acetate mixtures to obtain nine homoisoflavonoids 1-9 ( 
-one] are reported here for the first time from a natural source but they were synthesized before. 8, [18] [19] [20] [21] [22] [23] [24] On the other hand, compounds 11) were isolated previously from the title plant. contained three methoxy groups (d 3.95, 3H, s and 3.92, 6H, s in the 1 H-NMR spectrum and d 56.3, 56.2, and 56.0 in the 13 C-NMR spectrum) and a hydroxy group (d 5.72, br s in the 1 H-NMR spectrum). The 2D-NMR (double quantum filtered (DQF)-COSY, NOESY and HMBC) experiments confirmed the positions of the methoxys at C-6, C-7 and C-4Ј while that of the hydroxy group at C-3Ј (Fig. 2) . The E-geometry of the double bond at C-3 and C-9 in 3 was clearly indicated by the characteristic of the methylene proton (d 5.35, d, Jϭ1.5 Hz) at C-2 and the vinylic proton (d 7.75, 1H, br s) at C-9.
8) Thus the structure of 3 was confirmed as (3E)-2,3-dihydro-6,7-dimethoxy-3[(3-hydroxy-4-methoxyphenyl)methylene]-4H-1-benzopyran-4-one.
We extended our work to syntheses of isolated homoisoflavonoids 1, 2, and 4-9 according to the literatures. [25] [26] [27] Thus the piperidine catalyzed condensation of 7-hydroxy-4-chromanone 10 with 4-methoxy, 3,4-methylenedioxy, 3-hydroxy-4-methoxy, 2,4-dimethoxy, and 3,4-dihydroxybenzaldyhydes afforded 6, 1, 4, 9 and 7 in 68, 63, 58, 60, and 59% yields, respectively (Chart 1). The condensation of 7-methoxy-4-chromanone (11) (obtained by methylation of 7-hydroxy-4-chromanone (10) using iodomethane and K 2 CO 3 ) with 3,4-methylenedioxy, 3,4-dimethoxy, and 4-methoxy benzaldehydes using piperidine gave compounds 2, 5 and 8 in 65, 69 and 61% yields, respectively (Chart 1). 
Microorganisms

Compound
Aspergillus niger Candida albicans Rhizopus oryzae In all the cases single geometrical isomer (E) was obtained. The stereochemistry at the double bond was confirmed by the characteristic 1 H-NMR spectral value of H-9 which appeared around d 7.5.
18) The spectral (NMR and MS) data of 1, 2, and 4-9 were identical with those of the natural products.
Activity of Homoisoflavonoids The homoisoflavonoids possess antibacterial and antifungal activities. The antibacterial activity of the homoisoflavonoids, 1-9 was evaluated (Table 1) following the reported. 4) Agar cup bioassy method. All the compounds showed moderate activity against the Gram-positive organisms, Bacillus subtilis, Bacillus sphaericus and Staphylococcus aureus. However, they were inactive against the Gram-negative organism, Pseudomonas aeruginosa, and weakly active against Klebsiella aerogenes and Chromobacterium violaceum.
The antifungal activity of all the compounds 1-9 ( Table  2 ) was also moderate against the organisms, Apergillus niger and Candida albicans but they were inactive against Rhyzopus oryzae.
Experimental
General Experimental Procedures Melting points were measured in a Buchi-510 instrument and are uncorrected. Spectra were recorded with the following instruments: IR: Perkin-Elmer spectrophotometer and 1 H-and 13 C-NMR; Gemini 200 spectrometer using CDCl 3 and DMSO-d 6 with TMS as an internal standards. HSQC, DQF-COSY, HMBC, and phase sensitive NOESY (with 150 ms mixing time) experiments were carried out using the standard pulse sequences. EI-MS were recorded on VG-micromass 7070H (70 eV) and ESI-MS on Thermo Finnigan LCQ ion trap mass spectrometer. Column chromatography was performed on silica gel (BDH 100-200 mesh) and TLC with silica gel GF 254.
Plant Material The aerial parts of C. pulcherrima were collected from Osmania University campus in May, 2007 and identified botanically. A voucher specimen (No CP-AP-1) was preserved in our laboratory and another voucher specimen (IICP-150908) in IICT herbarium.
Extraction and Isolation The air-dried and powdered whole plant material (5.5 kg) of C. pulcherrima was successively extracted thrice with CHCl 3 and MeOH (1 : 1) (12 l) at room temperature. The extract was filtered and concentrated by rotary evaporator. The thick brown residue was chromatographed over silica gel, the column being eluted with solvents of increasing polarity using n-hexane and EtOAc. The fraction eluted with 15% EtOAc in hexane afforded compound 5 (13 mg). A mixture of three compounds was obtained when the column was eluted with 20% EtOAc in hexane. These were separated by preparative TLC using 10% EtOAc in hexane to obtain pure 2 (12 mg), 3 (6 mg) and 8 (8 mg) . Subsequent elution of the main column with 30% EtOAc in hexane yielded 1 (7 mg) and 6 (10 mg). The column was next eluted with 35% EtOAc in hexane to produce the compound 9 (7 mg). Further elution of the column with 40% EtOAc in hexane afforded 4 (12 mg) and 7 (5 mg). Synthesis of Homoisoflavonoids. Preparation of 7-Methoxy-4-chromanone 11 A mixture of 10 (1 g) and iodomethane (1.5 g) was taken into acetone (10 ml). K 2 CO 3 (1.2 g) was added and the mixture was stirred for 6 h at room temperature. The reaction was monitored by TLC. After completion of the reaction, the mixture was extracted with EtOAc (2ϫ50 ml). The combined organic layers were washed with brine (2ϫ25 ml), dried over Na 2 SO 4 and filtered. Concentration of the filtrate in vacuo gave crude compound which was subjected to column chromatography to yield the pure 7-methoxy-4-chromanone (11, 91%) as a colorless amorphous powder, mp 51-53°C.
Syntheses of Homoisoflavonoids To a mixture of substituted 4-chromanone (10 or 11) (2 mmol) and appropriate substituted benzaldehyde (2.2 mmol) piperidine (6 drops) was added and the total mass was heated at 70-80°C for 2 h. The mixture was cooled and diluted with water (100 ml), acidified with dil. HCl and extracted with EtOAc (3ϫ50 ml). The combined EtOAc layer was washed with water (50 ml) and dried over Na 2 SO 4 . The residue obtained after evaporation of the solvent was chromatographed over silica gel using mixtures of n-hexane and EtOAc as eluent to afford pure homoisoflavonoid (1, 2, 4-9 in 58-69% ). The physical (Rf and mp) and spectral (IR, 1 H-and 13 C-NMR and MS) properties of the compounds were identical to those of the natural products.
Studies on Antibacterial and Antifungal Activities The methods have exactly been followed from our earlier work. 8) 
